Adenoviral-mediated neuron specific transduction of angiotensin II type 2 receptors.
The angiotensin II (Ang II) type 2 receptor (AT2R) is localized at specific nuclei within adult rat brain. However, a lack of specific approaches for manipulating the activity of neuronal AT2R has meant that the physiological actions of these sites in the brain remain to be established. Therefore, in this study, our aim was to develop a method by which AT2R can be specifically overexpressed in neurons and in rat brain, with the ultimate goal of a producing a system where discrete increases in AT2R levels in brain nuclei could reveal (and be linked to) physiological actions. Here, we have constructed an AT2R recombinant adenoviral vector, Ad5-SYN-AT2R-IRES-EGFP, which contains the AT2R gene and an IRES-linked EGFP reporter gene, both driven by the neuron-specific synapsin I (SYN) gene promoter. This vector efficiently transduces the AT2R into neuronal cells in culture and results in the expression of high levels of AT2R. These expressed receptors are functional in terms of inhibition of Erk mitogen activated protein kinases (Erk MAPK) and stimulation of neuronal K+ current. Furthermore, microinjection of this vector into adult rat brain elicits a long lasting ( approximately 1 month) expression of AT2R within neurons. In summary, we have developed a viral vector that can be used for the efficient transduction of AT2R into neurons both in vitro and in vivo, the use of which may help to define the physiological functions of brain AT2R in adult rats.